20-40% die. By the intensive care of these patients in special units it has been possible to reduce that mortality to 15% (Day, 1965) . Even without special units significant reduction in mortality can be obtained. We have been able to reduce mortality on our own wards which have no coronary care unit from 34% to 22%, but this is an inefficient process and the improvement is gained at the cost of much staff time and effort. Reduction of the high mortality of myocardial infarction depends on the seeking out of known dangerous complications and their energetic treatment, both of which are made much easier in a coronary care unit. The period during which very intensive therapy is required is short. Half of the hospital deaths occur within 72 hr, and present practice is to restrict intensive care to that time. The apparent irreducible mortality with existing methods of treatment is 15% and the object of treatment should be to reduce mortality to that level. In this paper I will discuss the complications of myocardial infarction which increase mortality, and the means of detecting and treating them.
Causes of increased mortality
The complications of myocardial infarction associated with an increase in mortality are: arrhythmias, hypotension, peripheral circulatory failure, and cardiac failure. These complications may occur together, particularly in the more severely ill patients. Their Julian, Valentine & Miller (1964) found 240 arrhythmias in 100 consecutive patients; 138 of these (57%) were serious arrhythmias associated with an increased mortality. Most of the arrhythmias were detected during the first 48 hr after admission to hospital (see Table 1 ).
One-third of all arrhythmias and one-third of the serious arrhythmias were detected before monitoring had started, and most of the remainder during the subsequent 48-hr period of monitoring. Of the (Epstein et al., 1966) . Paroxysmal atrial tachycardia also had a relatively high mortality (50%). Cardiac failure and fall in cardiac output both impair oxygen uptake in the lung and cause arterial hypoxaemia. The exact mechanism has not yet been fully elucidated, but the evidence suggests that disturbance of ventilation-perfusion relationships is the main factor (McNicol et al., 1965) . This is amenable to treatment by increasing inspired oxygen concentration. Diuretics also improve oxygen uptake by the lung when heart failure is present. The correlation between the severity of hypoxaemia and the clinical signs of cardiac failure is poor. This was commented on as long ago as 1954 in a paper entitled 'The lack of correlation between rales and arterial oxygen saturation in patients with pulmonary congestion and oedema' (Vitale, Dumke & Comroe, 1954) , but many people still fail to realize that the correlation is poor and underestimate the significance of apparently minor signs in the chest. In our patients there was no parallel between clinical grading and arterial blood gas tensions, and a profound fall in arterial oxygen tension was as often associated with trivial signs as with florid pulmonary oedema. Hypoxaemia is related to mortality ( Complete heart block presents a considerable therapeutic problem. The slow heart rate predisposes to shock and heart failure, and the incidence of ventricular fibrillation is high. Treatment with sympathomimetic drugs usually speeds the heart, but carries the risk of producing ventricular fibrillation. Sympathomimetics should be given if the heart rate remains below 60/min, and if no other form of treatment is available. Pacing with an electrode catheter seems a more rational approach, but it requires more complex resources, and adequate information on results in sufficient numbers of patients is not yet available. Our own preliminary results are encouraging. Partial heart block does not require treatment.
Recurrent episodes of ventricular fibrillation can cause much trouble. They are often preceded by multiple ventricular ectopics. Full doses of intravenous propranolol or procaine amide should be given, but these drugs are not always effective. Pacing of these patients may then prove very helpful (Sowton, Leatham & Carson, 1964) . Tachycardias can also be suppressed by paired or triple pulse pacing (Bayley & Lightwood, 1966) , but the exact place of this treatment has not been established.
Treatment of cardiac failure
Cardiac failure is dangerous both because it produces impairment of oxygen uptake in the lung, and because it produces poor tissue perfusion. It occurs in 75 % of patients with myocardial infarction, and normally has a greater effect on oxygen uptake than on tissue perfusion. The hypoxaemia is always partially correctible by oxygen, and often is completely correctible (McKenzie et al., 1964; McNicol et al., 1965) . High concentrations of oxygen should be used to obtain the maximum effect, and all patients with any sign of cardiac failure should have continuous oxygen therapy at an inspired concentration of more than 50 %. We use the M.C. mask at an oxygen flow rate of 6 l/min; this gives a reasonable compromise between comfort and efficiency. Treatment with diuretics also improves the function of the oedematous lung, and diuretics should be given routinely in effective doses to all patients with cardiac failure. If cardiac failure is severe and persistent, digoxin and potassium supplements should be given. If there are ventricular ectopics propranolol should be combined with digoxin; this combination is said to preserve the positive inotropic action of digitalis, but prevent the effect of cardiac muscle irritability.
Shock and hypotension. As this subject is to be discussed in detail by Dr Nixon, I will only summarize our current practice. If hypotension is associated with peripheral vasodilation, a normal cardiac output and good tissue blood flow we give no treatment. Shock with poor peripheral circulation, hypotension and cardiac failure we treat urgently. Cardiac failure is usually present and the central venous pressure is usually raised; if it is low we transfuse to restore a normal pressure. For cardiac failure we give diuretics and oxygen at high concentration (70% and over). Acidosis is common in these patients and is corrected by intravenous infusion of bicarbonate (1 mEq/ml). This raises the blood pressure (Neaverson, 1966) propranolol is indicated as a routine treatment, and reserve it for the indications already described. It is possible that by combining propranolol with digoxin therapeutic efficiency may be increased and potentially dangerous side effects reduced. Digoxin should always be given with propranolol if the patient is in heart failure.
The 'polarizing solution' of Sodi Pallares has been * Since preparation of this paper a controlled clinical trial has shown that propranolol does not reduce mortality after myocardial infarction (Balcon et al., 1966) . subjected to more satisfactory trial with apparently very good results (Mitra, 1965 
